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What kinds of changes in foreign competition lead domestic industries to seek import protection? To address this question this paper uses detailed monthly U.S. import data to investigate changes in import composition during a 24-month window immediately preceding the filing of a petition for protection. A decomposition methodology allows a comparison of imports from two groups of countries supplying the same product: those that are named in the petition and those that are not. The same decomposition can be applied to products quite similar to the imports in question, but not subject to a petition. The results suggest that industries typically seek protection when faced with a specific pattern of shocks. First, a persistent positive relative supply shock This paper is a product of the Trade and International Integration Team, Development Research Group. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at rhillberry@worldbank.org. favors imports from named countries. Second, a negative demand shock hits imports from all sources just prior to domestic industries' petition for protection. The relative supply shock is a broad one; it applies both to named commodities and to the comparison product group. The import demand shock, by contrast, is narrow, hitting only named products. The latter shock is also large: import growth over the two-year window is 15 percentage points lower in named products than in reference products, with most of this gap arising in the final two quarters before the petition. The negative import demand shock appears to be a key event in the run-up to the filing of a petition. It has been missed by previous studies using more aggregated data.
Introduction
One of the main achievements of contemporary international economic cooperation has been the liberalization of international trade. Starting with the General Agreement on Tariffs and Trade, the world trading system has evolved into one which has seen the complete elimination of trade barriers on some products and widespread constraints on the use of trade policy in relation to most others. Given the general commitment to lower trade barriers, deviations from this norm assume great importance and are only possible if certain criteria are met. 1 These exceptions are designed to be quite narrow -imports of very specific products can face high tariff barriers while very similar products remain unprotected. The most important exception, anti-dumping duties (AD), are applied discriminately, affecting some countries' exports of the specified product and not other countries' exports. The narrowness of the targeted products and the policy's discriminate use provide a setting in which relative comparisons between affected and unaffected imports can be used to gain insight into the nature of the pressures that animate trade policy.
In this paper we use monthly U.S. import data at the detailed product level to characterize the evolution of imports in a two-year window leading up to U.S. industries' formal requests for protection via AD. A decomposition technique developed by Hummels and Klenow (2005) allows a comparison of imports of the specified products from countries that will, and will not, face formal complaints of unfair trade. This within-product decomposition can also be applied to closely related products in which no such complaints arise. The comparison of the time profiles of imports from 'subject' and 'non-subject' countries among 'subject' and closely-related 'non-subject' products generates novel insights about the developments in import markets that typically precede formal requests for protection. 2
The evidence points to AD petitions being filed in the aftermath of a specific combination of economic shocks. Our analysis suggests that the typical case appears to be preceded by a broad-based, and persistent, relative supply shock favoring exports from the countries named in the petition.
Despite sizable increases in imports from subject countries, aspects of the status quo remain intact; the overall level of imports from all sources and the average import price remain relatively constant in the face of the relative supply shock. However, just prior to the filing of a petition, it appears 1 There is a large literature on the design of trade agreements and their exceptions. See for example Bagwell and Staiger (1999) , Bagwell and Staiger (2002) , Bagwell and Staiger (2012) , Saggi and Sara (2008) and Saggi (2006) . 2 We appropriate the terms 'subject' and 'non-subject' from the language used in the case law on AD. The petition identifies the countries and products that are subject to the petition. that a negative import demand shock affects imports from all sources, placing the preceding relative supply shock in a different light. This interpretation is underscored by a comparison with closely-related reference commodities in which no petition is filed. Among these commodities, the relative supply shock is also evident, and of similar magnitude and duration. However, the reference commodities do not experience the negative demand shock, which suggests that a narrow negative demand shock is a key event in the run-up to a petition. Overall, it appears that an export supply shock is a necessary but not sufficient condition for a petition to be filed, and that it is a particular combination of shocks that triggers the filing of an AD petition.
It is the narrow import demand shock that is the most novel finding of the paper, and the shock is a sizable one. In the subject commodities total imports fall by approximately eight percent in the six months prior to the petition. At the same time, imports of the reference commodities that will not be subject to a subsequent petition continue to grow. Overall imports in the subject commodities fall by eight percent over the two year window, while imports of reference commodities grow by seven percent, producing a 15 percentage point gap in the relative import growth rates between subject and non-subject commodities over the two years leading up to the petition.
Our work complements the existing literature, which can be divided into two broad types of papers: those that study the determinants of a petition and/or the applied duties and those that consider the consequences of protection once applied. This paper falls into the former group but takes a different approach; one distinguished by the level of detail embodied in the trade data we employ. Our detailed data allow us to match exactly the definition of a product under investigation and the exact timing of initiation of the process.
Most papers addressing the determinants of filing utilize data on domestic industry performance.
However, because domestic data are aggregated over products and time, these studies are constrained to deal with industry level information on an annual basis. In contrast, we utilize product-level import data that is reported on a monthly basis. The additional detail in both these dimensions turns out to be critically important since one of the shocks is common to both subject and nonsubject products and long lived, but the other is narrow and occurs within the year of filing. This implies that the previous more aggregate approach puts all the emphasis on the common export supply shock (since it is also evident in the year before filing at the industry level) but misses the pronounced import demand shock that occurs immediately before filing.
Our work differs from the the earlier literature in several additional ways. 3 First, we investigate the cumulative impact of all imports from subject countries, whereas most authors investigate the partial effects of changes in individual countries' imports. The latter approach is consistent with econometric estimation of a panel regression, while ours accounts for cumulative changes in imports from countries named in a petition. Cumulative changes are important in the case law governing authorities' decisions to grant protection. Second, we differ methodologically from many papers investigating the filing and/or the application of AD in that we investigate imports in great detail.
But, lacking key variables in the cross-section at our level of disaggregation, we are unable to exploit panel data to test specific theories. Instead we provide side-by-side comparisons of imports of affected commodities from affected countries, and compare these to relevant reference groups. In the recent language of Gelman and Imbens (2013) , one can view our work as investigating the 'causes of effects', while studies that employ econometric techniques operate within the more familiar 'effects of causes' framework. Relative to the earlier literature the key lesson our approach reveals is the apparent importance of the narrow import demand shock just prior to the filing of an AD petition. Finally, our work differs from some other papers in the literature, including Bown and Crowley (2013b) , in that we focus exclusively on the filing decision, which lies only in the hands of the domestic industry, whereas those authors focus on the government's eventual decision to apply protection and how much protection to apply. This outcome depends not only on decisionmakers within the government but also, initially, on domestic industries' decision to file a petition. 4
The paper is organized as follows. The next section reviews the existing literature on the determinants of filing that combine the trade and domestic data. We then describe the nature of the data set we construct, and how it is mapped into the AD petitions. To analyze this data and identify the underlying shocks, a decomposition methodology is set out in section four. Section five provides results, and section six concludes.
3 A prominent recent article that is representative, methodologically, of the literature to which we refer is Bown and Crowley (2013b) . 4 Following the filing of a petition by the industry, a range of outcomes are possible, including a negotiated settlement between the parties. Given the relatively small number of cases our comparison framework is not well suited to evaluation of multiple outcomes, so we focus exclusively on the initial decision to file a petition and the details of both the timing of the filing and the products contained in the petition.
U.S. Anti-Dumping Institutions and Filing Behavior
The world trading system is overseen by the WTO, an institution that has at its core the twin principles of non-discrimination and reciprocity. Guided by these values, the global trading system has been liberalized through an ongoing process of negotiations. While these principles have proven effective, the governance structure provides for a number of exceptions in specific circumstances. Some of these exceptions allow for a subset of countries to liberalize to a greater extent than the WTO requires (through preferential trade agreements), and others allow scope for countries to raise protection in excess of their commitments (safeguards and AD). 5 Given the success of multilateral liberalization, any exceptions to the key principles are rightly subject to extensive scrutiny and analysis. For our part, we focus on AD.
The general motivation for AD laws is to provide domestic firms with a facility to assess their claims of injury arising from "unfair" foreign competition. Since the initiation of a petition for protection is from a domestic industry there is a strong similarity to a legal case where an injured party (domestic firms) seeks relief from another party (foreign firms). A critical element for the process to operate smoothly is that the product must be well defined. This leads to a key characteristic of an AD case: the products identified in a case are very specific. Such specificity reflects the quasi-judicial nature of the injury claim since it provides a clear demarcation of those who are injured and those who are potentially responsible.
In the U.S. AD laws are administered by the Department of Commerce and the International Trade Commission, each with a specific role in assessing the merits of a petition. The unfair competition component is assessed by the Department of Commerce. In doing so it determines whether the subject product is being sold at Less Than Fair Value (LTFV): defined as selling a product in the U.S. at less than "normal" value, which is typically based on the foreign firm's sale price in its home market. The binary nature of this comparison allows an assessment of whether pricing at LTFV is occurring for each firm named in a petition. 6 The International Trade Commission determines whether the domestic industry has been materially injured, or is threatened with material injury, due to the imports from the sources named in the petition. When determining injury the International Trade Commission typically aggregates the imports from all sources that are named 5 Bagwell and Staiger (1990) develop a model that examines the relationship between trade liberalization and temporary increases in protection. Looking at US trade policy, Bown and Crowley (2013b) find evidence consistent with this theory.
6 Consequently dumping margins can vary not only across countries named in a petition but also across firms within a country.
in a petition or named in related petitions. That is, rather than having to parse out the injury that might arise from each separate firm or country named in a petition(s), its focus is on the aggregate level of imports from the subject countries and the associated injury to the domestic industry. 7
The literature has identified a number of circumstances where the domestic industry might feel justified in filing an AD petition. In general these conditions are divided into shocks that occur either in the foreign market or in the domestic market. Staiger and Wolak (1992) focus on shocks to the foreign market and construct a model of stochastic foreign demand that potentially generates an excess supply that is dumped on the domestic market when foreign demand realizations are sufficiently low. A case can also be made that a positive foreign demand shock leads to dumping as in Clarida (1993) (due to excessive entry) and Hartigan (1996) (due to an interaction with financial frictions that constrain the home firm). Despite these mechanisms Knetter and Prusa (2003) fail to find a statistically significant relationship between changes in source country GDP and filing rates in the domestic country. However, the level of aggregation seems to be important for this result.
Using more detailed 3 digit ISIC data Crowley (2009) finds that a negative foreign demand shock is a significant determinant of the probability of a domestic industry filing an AD petition.
While foreign shocks are viewed as a likely motivation for foreign firms to alter their pricing in the domestic market, the weight placed on the material injury criterion suggests that other shocks may also be relevant. In particular, there may be scope for a negative domestic shock to be used as a basis for filing a petition since it is likely to be associated with both a reduced domestic price (which raises the likelihood of a domestic/foreign price differential) and injury to the domestic industry.
Both Knetter and Prusa (2003) and Crowley (2009) find that domestic shocks play an important role in filing behavior, along with a number of other studies (see also Bown and Crowley (2013a) , Staiger and Wolak (1994) , Finger (1981) , Herander and Schwartz (1984) , Feinberg and Hirsch (1989) , Hansen (1990) , Krupp (1994) , Lichtenberg and Tan (1994) , Furusawa and Prusa (1996), Blonigen (2000) , Sabry (2000) ).
While the current literature provides insight into the source of shocks that are likely to precede an AD petition, their reliance on aggregate data means that they can only estimate propensities to file among broadly-defined domestic industries. Yet AD petitions relate to very specific products. For example the 3-digit ISIC classification defines 28 manufacturing sectors whereas the HS defines over 15,000 products. Given that the typical case involves approximately eight separate HS-10 codes, the 7 This process is formally known as cumulation.
ability of the previous literature to identify why a petition is filed against some HS-10 products and not others is hampered by the aggregate level of the analysis. Some sense of the difference made in the level of aggregation is apparent in the contrasting results obtained by Knetter and Prusa (2003) and Crowley (2009) . Furthermore, the reliance on annual data is an additional constraint when identifying shocks since a petition can be filed at any point in the year. If two cases in the same HS-4 category are filed in January and December of the same year, then the standard econometric approach would be to assume that the same aggregate data are responsible for both petitions being filed. This lack of precision in terms of the products covered and the time of filing undermines the confidence in the inferences drawn from the aggregate analysis. 8
An important recent paper that addresses these issues in a slightly different manner is Bown and Crowley (2013b) . These authors focus on variation in the level of applied protection under AD. Following the theoretical framework proposed by Bagwell and Staiger (1990) , terms of trade shocks can lead countries to defect from their cooperative tariffs. The theory makes cross-sectional predictions about the likelihood of a breakdown in cooperation, but in the empirical study of Bown and Crowley (2013b) the only predictive variable that varies over time is import growth at the product-country level. In principle this would allow the authors to exploit more disaggregated data, but the model also relies on export supply elasticities that are only available at a higher level of aggregation. As a result, and because they also wish to consider industry level controls in the robustness exercises, Bown and Crowley (2013b) estimate their model for 283 industries that correspond roughly to HS4 digit international trade categories. Their data are also aggregated to the annual level. Relative to our aims of describing import dynamics and separating the named products from nearby neighbors in product space these sector definitions are still quite aggregated.
In principle they aggregate over products that do and do not see an investigation, and they also aggregate over time periods that may and may not be relevant in predicting a filing. The crosssectional focus of Bown and Crowley (2013b) also precludes an investigation of the role of cumulative impacts of imports from more than one source country.
We address these deficiencies by utilizing both the HS-10 data associated with a petition and the month in which a petition was filed. The starting point is the motivation underlying the theoretical models that economic shocks are the basis for filing behavior. However, we extend the notion to consider a setting with sectors that contain more than one product (not all of which are filed against) and more than one source country (again not all of which are filed against). The disaggregated nature of the data helps to isolate the likely source of the various shocks (foreign and specific or domestic and common to all sources and products) and also to address a number of issues on which the theoretical models are silent. For example; what happens if more than one shock occurs and how persistent do shocks need to be to induce filing? 9
While our focus is on dissecting the import data, it is also possible that filing is primarily about political factors. For example, it may be that domestic characteristics (industry concentration, location in a marginal electorate, etc.) will be more important than changes in imports. 10 Another set of arguments suggests that target countries are chosen in an international game of tit-for-tat. If such political factors dominate filing behavior then decomposing the import data is likely to yield little information. We focus on economic phenomena observable in the import data to provide insight into why some countries are filed against and not others, and why some products are filed against and not others.
Data
To achieve these goals we utilize the information on the nature of the products named in the AD petitions and combine it with detailed U.S. trade data. 11 Information on the individual anti-dumping cases is drawn from Bown (2012) . This dataset contains information on the case numbers, countries filed against, HS codes and the date a petition is filed. The presence of the HS codes allows us to link this information to detailed U.S. trade data. Our trade data are the HS product level information on U.S. imports available in the monthly reports of the U.S. Imports of Merchandise Data. 12 These data contain substantial information on the value and quantity of imports at the product level.
From this value and quantity information we derive unit values, providing us with a very detailed dataset for analysis. We use Imports for Consumption, the classification of U.S. imports used in 9 The focus on supply and demand shocks is similar to that in Grossman (1986) , Pindyck and Rotemberg (1987) and Kelly (1988) . However, their methods and data differ from ours along with the specific questions they address. 10 We employ product-specific fixed effects, which should sweep out average differences in the underlying propensity to file.
11 Unfortunately the relevant trade data contained in the petition is not made available to the public. 12 Despite the public availability of these data they are relatively underutilized. Exceptions include Hummels and Schaur (2010) , Chor and Manova (2012) , and within the AD literature, Besedeš and Prusa (2013) .
U.S. antidumping investigations. 13 The fields we employ include 'Customs value', which measures the value of imports at the foreign port. We typically identify prices by deflating these values by a quantity measure, usually the 'first unit of quantity' as reported in the data.
Note that these data allow us to identify not only the products and countries that are subject to a petition, but also imports in the subject products from all sources (i.e. both named and nonnamed countries). This offers an opportunity to investigate the extent to which imports from the subject countries in the subject products are typical and in what ways they differ from the imports coming from other non-named sources. In addition we can identify a reference group of products that are similar to the subject products but that are not named in the petition. The group of related products serves as an important reference group in our attempt to understand why some products are subject to an AD petition and why others are not. In making these comparisons we track the value and quantity of imports in both named and reference products from subject and non-subject countries over the 24 months preceding the filing of an AD petition.
One issue that arises when following HS codes over time is that definitions change relatively frequently (for example over 4,500 new HS-10 codes were introduced between January 1994 and January 1996). 14 Since we analyze the shipments occurring in the previous 24 months, changes in product definitions can have a large impact on the amount of data available (for instance if the definition of a product changes in the month before an AD case is filed then only one month's worth of data is available). To mitigate these problems we identify a period of time where the definitions of HS-10 products are relatively stable, 1998-2004. 15 Consequently, we are able to track almost all HS-10 product codes associated with the AD cases filed between 1998 and 2004 for 24 months preceding the filing of an AD petition. 16 We consider 106 investigations initiated in the 1998-2004 period. 17 An investigation often includes multiple countries, and each investigation-country pair is associated with the filing of a pe-13 The U.S. also reports General Imports which measures total physical arrivals into the United States, including shipments bound for bonded warehouse or transshipment to other countries. 14 A single HS-10 code can be replaced by a number of new codes or it maybe amalgamated with a number of other HS-10 codes. In either case the identifier associated with the old HS-10 code is deleted.
15 This period is also of interest because it encompasses the adoption of the Byrd Amendment, a legal change that affected the incentives to file a petition. 16 To evaluate the impact of HS-10 changes that do occur within our sample, we use the Pierce and Schott (2012) concordance mapping HS-10 changes over time. Since very few commodities are affected, there is little effect on the results. The bridging techniques in Pierce and Schott (2012) are not well suited to our exercise, as they tend to expand the product scope of the listed HS-10 products. We report results from a more conservative approach, which involves dropping those commodities that appear or disappear within the two-year window prior to each case we consider.
17 111 investigations were initiated over this period. Three pairs of investigations are near duplicates, and we keep only one investigation of each pair. We also drop two investigations from the data set for lack of quantity information in the trade data. See the data appendix for a more complete discussion of our treatment of the data.
tition. In our data there are 306 petitions filed against 56 countries. The most frequently targeted countries in the sample are China (45 petitions), Japan (21), India (18) In terms of the U.S. import data, the sample includes 764 HS-10 products that are included in an investigation. The sample includes 113 HS-4 categories that contain commodities named in a petition. As we describe below, we use products within the affected HS-4 categories, but not named in a petition, as reference commodities against which to evaluate changes in the named commodities.
There are 2,514 products within this group of reference commodities. 19
Methodology

Research Design
Since our objective is to isolate the distinctive characteristics of the products and countries named in an AD petition, we pursue a methodology based on the detail of the AD process. Consequently, our analysis is predicated not only on the very specific products and countries named in a petition but also the very specific filing date used to evaluate the merits of the claim (i.e. import competition is evaluated prior to this particular date). As a result, all three of these dimensions play a critical role in our research design.
The quasi-judicial nature of the AD process requires a very precise definition of the products in question. The boundaries of the product space are defined sharply, excluding commodities that can be quite similar in design, construction and use. Following the terminology used in AD cases, the products included in the petition shall be identified as 'subject products.' The set of countries named in the petition (subject countries) is also typically limited to a subset of all national sources of the imported product. The distinctions between subject and non-subject products and between subject and non-subject countries are central to our analysis as they provide two natural comparisons that we exploit to isolate the unique features of the subject countries and products.
A natural reference group for the subject imports are shipments of the same product from non-18 Some investigations see affirmative determinations against only a subset of the countries that were filed against. 19 We experimented with the definition of related products by narrowing it to non-named commodities within the same HS-6 category. The results are almost identical. We report results from the HS-4 definition since it allows us to include all cases (some cases are defined at the HS-6 level and would not have a reference group at the HS-6 level).
subject countries (i.e. those not named in the petition). As noted previously, only a subset of countries supplying the U.S. market is actually named in a petition. The ability to compare the evolution of import values provides a perspective on why the subject countries are likely to be singled out. In particular, we are looking for any changes that are pronounced enough to potentially motivate the domestic industry to file an AD petition. Further detail is provided by making additional comparisons based on changes in unit values and imported quantity. This additional level of detail helps to provide a narrative in terms of the source of shocks since positive or negative correlations in price and quantity map into distinct sources of shocks (i.e. demand shocks are typically associated with a positive correlation while a negative correlation is more closely aligned with supply shocks).
To address the question of why these products and not others, we turn to the comparison between subject and non-subject products. The architecture of the U.S. import statistics provides a natural basis for the comparison, as it identifies very good candidates for inclusion in the group of reference commodities. Products within the same HS-4 category as the subject products are treated as the relevant reference group. 20 (The reference group contains only those products that were not included in a petition over the entire period of our analysis.) In the analysis of the reference products, the set of subject countries is the same as with subject products. Shocks that hit national economies within broader HS-4 category can then be observed as common movements across subject and non-subject commodities. Hence, differences in the evolution of subject and non-subject products in terms of value, price and quantity will provide insight into the question of why only certain products were targeted and not others.
Decomposition
Since our inference is based on comparisons we adopt a decomposition methodology developed by Hummels and Klenow (2005) that facilitates comparisons both across groups and over-time. 21 The decomposition technique involves two steps. First, the trade data within each month is summarized in terms of aggregates representing subject countries/products and the appropriate comparison group. Second, a log-linear regression is used to summarize common movements in the aggregates.
Our regression technique is designed to isolate common, within commodity movements in the de-20 As an example, the 2001 petition involving mussels from Canada included two HS-10 products ('farmed mussels' and 'other mussels') within the larger HS-4 category covering mollusks and aquatic invertebrates other than crustaceans that are fit for human consumption. There were 29 HS-10 products within the HS-4 category that were non-subject products, including HS-10 products that track imports of oysters, cuttlefish, octopus, snails and clams. 21 Other applications of this methodology include Hillberry and McDaniel (2002) , Bernard et al. (2007) and Hillberry and Hummels (2008) . composition variables, and to summarize these movements in terms of cross-commodity shifts in a conditional mean. The top level decomposition allows a summary of shifts in subject countries' import market share and total imports. The second level decomposition describes shifts in prices and quantities, which we interpret in terms of import supply and demand shocks.
In the initial, top-level decomposition, imports from subject countries are represented as the product of the subject countries' share of total imports and total imports:
where i indicates the product, t indicates a time period, M it indicates the total value of imports in product i at time t, and SM it is the value of imports from subject countries. 22 While a direct comparison between imports from subject and non-subject countries is possible the decomposition methodology incorporates additional information. In particular, we norm subject imports against imports in subject products from all sources. Such a comparison not only isolates any distinctive behavior of subject imports (through changes in the subject-country market share) but it does so relative to a base that is directly responsive to changes in domestic market conditions. That is, while we may lack the data to directly measure domestic quantities, imports from all sources do embody elements of domestic market conditions. Hence, this comparison provides insight into differences between subject and non-subject sources as well as information on market level outcomes.
The second level decomposition separates import value in terms of prices and quantities. Total trade M it is represented as
where P it is the (per unit) price, and Q it is measured quantities of imports. This decomposition can also be applied to imports from subject countries:
Substituting (2) and (3) into (1) produces a representation of imports from subject countries as a 22 Products are defined at the lowest level of aggregation available in the US tariff classification. This is usually the HS-10 level, but in some cases is HS-6 or HS-8. The time subscript here represents a particular month (i.e. January 2000). series of comparisons between each component of aggregate imports and its relative counterpart:
The first and second terms represent, respectively, the relative import price for subject countries and the import price from all sources. The third and fourth terms represent the relative subject country import quantity and the quantity of imports from all sources.
The terms of each of these decompositions (SM it , M it , etc.) are random variables that are observed in a given month, and in a given narrowly-defined commodity. A regression framework is useful for summarizing common movements in these variables over time. We adopt a simple OLS framework, regressing each of the (logged) variables from the decomposition on dummy variables representing time periods prior to the filing date, with fixed effects included to account for heterogeneity associated with particular commodities and petitions, along with a number of other dimensions. The coefficients on the dummy variables representing time lags capture average shifts in the conditional mean of the LHS variables in question.
Let X ikst represent one of the random variables from the decomposition. Our regression takes the form:
where, lag s is a quarterly dummy capturing three months in the s th lag from the filing date. 23 α ik is a dummy variable indicating the HS-10 code-case pairing (with k indicating the 'product' as defined in the dumping case), and η t is a dummy variable associated with a month, where t represents a month. 24 yr is a dummy for the year, while iks is assumed to be an i.i.d. error term.
The key parameters of interest are the β X s coefficients. These parameters measure shifts, over time, in the conditional mean of the left hand side variable. The reference period is the eighth quarter before the filing. Positive values of β X s represent an increase in the level of the given X variable, relative to its level in the initial period. Changes in these parameters will be understood as representing changes in market fundamentals, and interpreted as the outcome of economic shocks.
So, for example, when the average relative price of subject country imports falls while relative quantities rise, we shall interpret this change as the outcome of a supply shock.
As noted in Hummels and Klenow (2005) , log-linear regressions of this sort have a quite useful property. Consider the components of (1). Let β SM s be the estimated coefficient associated with the s th lag of the SM term, β M s the estimated coefficient associated with the M term, and β sm s the coefficient associated with the share of subject imports ( SM M ). Independent regressions of each of these terms using (5) will produce estimated coefficients with the property that the coefficients on the two right hand side variables will add up to the coefficient on the left hand variable, β SM s = β M s +β sm s .
Consequently changes in the left hand side variable (summarized by β SM s ) can be decomposed in terms of shares attributable to each of the components on the right hand side. This feature applies to all the decompositions calculated.
Results
Decomposing Imported Values
Given the targeted nature of an AD petition, in terms of products and countries, we focus our analysis on behavior that might clearly distinguish the countries that are filed against from those that are not. Concentrating on products that are named in a petition, equation (1) decomposes the changes in the value of subject country imports into changes in common with all source countries and also changes in the share of imports associated with the subject countries. This allows us to understand the degree to which filers are responding to a general surge of imports (all imports increase together), or to specific pressure from the subject importers (a change in the share of imports from subject countries). Since we are pooling across all cases initiated between 1998 and 2004, the coefficients provide estimates for the typical HS-10 commodity associated with a petition.
The results of these decompositions appear in Table 1 . Column (1) reveals that there is a significant increase in the value of subject imports during the two-year window preceding the filing of a petition. The β SM coefficient on the dummy variable associated with the last quarter before the filing date indicates, on average, an 11 percent increase in subject country imports across all HS-10 codes that were part of an AD petition. The timing of this increase is also quite distinct, beginning about five quarters before the filing, peaking about two quarters before the filing, and then subsiding to the level of an 11 percent increase. In any case, the regressions show a sustained increase in the level of imports from subject countries over the 24 month window preceding a filing.
While increased subject country imports might be suggestive of a damaging import surge, without a benchmark it is not obvious that this increase in imports is associated with an increase in import competition. To provide some context column (3) reports the average behavior of imports from all sources of the HS-10 products named in a petition. As is evident, there is no tendency for total imports to rise. Indeed, in the quarter before the filing there is a general tendency for imports to decline, falling 8 percent below the benchmark level, on average. Since total imports from all sources is a market level characteristic it provides insight into conditions for the market as a whole.
One potential interpretation is that the products in which AD petitions are filed are likely to have experienced a negative demand shock which would account for the pronounced drop in spending on total imports of subject commodities immediately before a petition is filed.
The contrast in outcomes in columns (1) and (3) is very stark. Column (2) confirms that the underlying compositional change is very dramatic, with the subject countries' imports growing over the 24 month window by 19 percent more than all sources. Some back-of-the-envelope calculations put this shift in context. The simple average subject-country market share across the subject HS-10 products in the reference period, quarter 8, is 0.47. A 19 percent increase in market share over the 24 month window increases the average market share to approximately 0.47 * e 0.19 = 0.57. Thus, it appears that subject country imports typically represent a significant and growing share of total imports of subject commodities.
An 11 percent increase in imports from subject countries at the same time overall imports in the named products drop by 8 percent clearly indicate that subject countries look very different to other importers immediately before a petition is filed. This suggests that the subject countries are singled out for a particular reason. However, a focus on this quarter alone neglects an important phenomenon apparent in Table 1 . In particular, Table 1 provides insight into the relative timing of the increase in subject imports and the decline in imports from all sources. Five quarters before filing there is a pronounced shift toward the named countries, while imports from all sources are relatively constant. This indicates that the compositional switch pre-dates the decline in expenditure on total imports in the quarter before filing. Is this differential enough to warrant an AD petition being filed against these countries in these products?
While the differential apparent in Table 1 is suggestive, it is also possible that the same features occur in other products but nonetheless these products were not subject to an AD petition. If this is the case, then it begs the question of why AD petitions were not filed in these related products as well. To gain insight into how typical these patterns are we replicate the analysis on a related set of products. Specifically, define related products as those that are in the same HS-4 product group but are not subject to AD activity over the sample period. To complete the analysis we allocate subject and non-subject countries in this group in a way that follows the original demarcation contained in the subject products. That is, if a country is named in a petition for a product, then we treat the same country as potentially subject for the related product.
If the underlying drivers are relatively broad in both the subject country and within the U.S., then the pattern apparent in Table 1 will also be evident in this reference group of related products. Table 2 presents the results of this decomposition. Similar to Table 1 the increase in imports from the subject countries is consistent with a foreign advantage that boosts imports. In fact the increase in imports in the reference products is even greater than documented in Table 1 . This suggests a relatively general shock in the subject countries rather than a narrow product-specific export shock. However, the second feature (the pronounced decline in total imports) is not evident in the reference products. Inspection of column (3) reveals that imports from all sources are consistently higher than in the base period. Allowing ourselves to speculate, this suggests that AD petitions are associated with very narrow, product-specific demand shocks, rather than economy-or sector-wide demand shocks. Figure 1 plots these coefficients to make this point graphically. While the blue lines (imports from subject countries) mirror each other in the two graphs, there is no such tendency for the red lines (total imports). Consequently an import surge by itself does not seem to be sufficient to trigger an AD petition. However, a relatively modest increase in imports when accompanied by a subsequent domestic demand shock (as proxied by the level of imports from all sources), does appear to be necessary for the filing of an AD petition. 
Decomposition of Imports: Prices and Quantities
To this point the interpretation of demand and supply shocks as underlying the behavior of subject imports and total imports is relatively provisional since we have only considered information on expenditures. To scrutinize this interpretation we further decompose the behavior of imports into changes in price and quantity. These results appear in Table 3 . Is the decline in total imports immediately before the filing likely to be due to a negative demand shock? It appears that this is the case with evidence from the first row of columns (3) and (5) of Table 3 confirming a decline in both average unit price and average quantity from all sources in the quarter immediately before filing (i.e. in equilibrium both price and quantity have declined). 25
The picture that emerges for imports from all sources is consistent with a negative demand shock -import price and quantity variables both fall just prior to the filing. However, if one were to focus instead on just the subject countries then a very different story applies. In fact the behavior of prices and quantities from these sources is consistent with a positive export supply shock -a price decline of 6 percent (derived from (2)+(3)) and an increase in quantity of 16 percent (derived from (4)+(5)) in the quarter immediately before filing. 26 This suggests that the subject countries receive a persistent favorable export supply shock that more than offsets the negative domestic demand shock. Moreover, the interaction of these two shocks generate market outcomes that are prima facie consistent with the criteria for an AD petition -aggressive pricing by foreign firms (from the export supply shock) that is correlated with domestic injury (potentially associated with the negative demand shock).
The relative timing of these shocks is also informative. If one takes the initial emergence of the foreign export supply shock as approximately 15 months before filing, then it seems that the transmission of the shock into the domestic market is handled in such a way as to keep the overall extent of foreign competition relatively constant. That is, columns (3) and (5) indicate that aggregate imported quantities and prices are essentially unchanged from five quarters before the filing through the penultimate quarter before filing. However, a negative demand shock in the final quarter before filing places the foreign export supply shock into a harsher light for the domestic industry. 27 This suggests that it is not necessarily a miscalculation on the part of foreign firms that induces an AD petition, but rather a subsequent demand shock which changes domestic circumstances for the worse. Table 4 provides the same decomposition of the value of imports into price and quantity components for the related products that were not filed against. The analysis of imported values suggested that the major difference between the subject products and the related products was the absence of a domestic demand shock amongst related products. This is confirmed by columns (3) and (5) which show that quantities shipped from all sources are uniformly higher than in the base period.
Moreover, the average price is also lower. These outcomes are more consistent with a pronounced supply shock and there is little evidence of a demand shock. This speaks directly to the breadth of the various shocks, with the relative supply shock apparent in both subject and related products for subject countries, but the negative demand shock is only documented in the subject products.
Imports from the countries that are filed against do seem to exhibit characteristics that might make 26 There may be many potential sources of the relative export supply shock. For example, Debaere (2010) documents how changes in third country standards can motivate a relative export shock. Other potential explanations include foreign demand shocks (Staiger and Wolak (1992) , Blonigen and Wilson (2010) ) and foreign supply shocks (Clarida (1993) ).
27 An analysis using monthly dummies suggests that the negative domestic shock becomes evident sometime in the second quarter prior to the filing. them likely candidates for an AD petition, but a product specific negative demand shock appears to be an important factor in the choice of subject products.
Robustness Exercises
The previous section argued that at least two shocks precede an AD petition: a broad and sustained relative supply shock favoring exports from subject countries, followed by a relatively narrow demand shock that hits imports from all sources. These results were based on pooled data, so it is of interest to examine whether these patterns are evident amongst cases with different characteristics. With this in mind we consider two broad subsamples, one based on product characteristics and the other based on a temporal consideration. In both cases the results presented are based on estimates associated with equation (4).
Consider first a subsample limited to cases involving the steel industry, which is a heavy user of the anti-dumping law. Studies of anti-dumping activity have shown differences between cases involving the steel industry and other cases. We break out cases involving the steel industry, which constitute 34 of the 106 cases we consider. Table 5 presents the results, which are consistent with the compound shock thesis. The pronounced relative supply shock is evident from six quarters prior to filing with higher relative quantities imported (column 4) and lower relative prices (column 2).
Nevertheless the average import price and quantity remain relatively constant until the penultimate quarter before filing. In contrast, in the quarter before filing the average steel product experiences a decline in import prices of 3 percent and a decline in import volume of 6 percent for subject steel products. This strongly suggests that both a relative export supply shock followed by a sharp decline in domestic demand precede the filing of AD petitions involving steel products. 28
Consider next a period defined by a significant change in AD law. The Continued Dumping and Subsidy Offset Act of 2000, also known as the "Byrd Amendment," significantly changed the incentives to file anti-dumping cases, as it directed the collected tariff revenues to the filing firms. 29
We focus on cases filed after January 1, 2001, the day the Act went into effect. 30 The results are contained in Table 6 and are once again are broadly consistent with the compound shock thesis. A relative supply shock is evident in column (4), though its origin appears to be slightly later than documented for steel products. The negative domestic demand shock is also documented with a decline in imports from all sources of 11 percent.
Evidence from the steel and Byrd cases illustrates that the compound shock thesis is consistent across important subsamples. Of course, deviations from the pattern identified above could occur within other subsamples. Nonetheless, these two seem to be natural and obvious subsamples in which to evaluate the robustness of the pattern observed in the complete sample. On the basis of these exercises, the compound shock thesis appears to be a robust aspect of filing behavior.
Conclusion
While the global trading system generally supports open trading arrangements, it also allows room for substantial policy exceptions. These exceptions are quite narrow, and can be applied in a discriminating manner. The narrowness of the product space in which policy can be applied, and the discriminating use allows a research design that exploits relative differences in import dynamics -across countries and across similar products -to relate changes in import competition to industry demands for protection. Knowing more about the use of exceptions can help us better understand the pressures that drive trade policy, and perhaps even the benefits of the wider system of restraint.
Our study of filing behavior in U.S. AD policy indicates that domestic industries' demands for protection, in the form of AD petitions, typically follow a pattern of compound shocks. Approximately 15 months prior to the filing of a petition, an initial positive relative supply shock favors exports from those countries that will subsequently be named in a petition, but not exports from other countries. In terms of product space this shock is a broad one, hitting the products named 29 Reynolds (2006) finds evidence that the Byrd Amendment increased the number of petitions filed. Reynolds and Liebman (2006) identify a relationship between firms that gain from the amendment, their contributions to members of Congress and members' support for the Amendment. Reynolds and Liebman (2006) contains a description of the amendment as well as a legislative history. 30 The sample split captures more than the change in the law of course. There is a change in presidential administrations at this time. There are also changes in macroeconomic phenomena such as a reduced average GDP growth rate and a shift in the direction of the USD exchange rate that roughly coincide with this split. The subsample considered also contains relatively few steel cases, as the steel safeguard action implemented in March of 2002 limits the number of AD cases in steel. Our sample split is thus a rough robustness check against the possibility that any of these phenomena, including the Byrd Amendment, might affect our results.
in the petition, but also other products in the HS4 that are not named. The second shock, a negative import demand shock, hits roughly 3 months prior to the filing. The second shock is notably different than the first in that a) it hits the product in question but not the other products in the HS4 category, and b) it affects all imports, not only those from the countries that are subsequently named in the petition. The initial relative supply shock appears similar to those identified elsewhere in the literature, but the later, narrow import demand shock has not been identified empirically as an important trigger of AD.
We are able to observe this second shock because we exploit the granularity of U.S. import data.
In particular, we use these data to observe changes over shorter times and narrower product classes than other authors in the literature. A limitation of exploiting these data is that they do not have an analogue in domestic production, so we cannot make statements about changes in domestic supply.
Nonetheless we allow ourselves to speculate. The second shock affects imports from all sources, and therefore might well have a domestic origin. The narrowness of the shock in product space may suggest that a positive domestic supply shock is more viable than a negative domestic demand shock as a source of the import demand shock. One possible explanation of this pattern, similar to that in Feinberg (1989) , is that the initial shock unsettles domestic collusive arrangements, and that the breakdown hits a narrow set of products, with the AD case employed as an attempt to restore the collusive order. This is one potential mechanism, others are also possible. We leave these questions for future research.
Data Appendix
In this appendix we detail the decisions that were made in the construction of the dataset. We analyze the AD petitions filed between 1998 and 2004. Over this period there were 315 AD petitions filed, where a petition consists of a country-case pair. In terms of International Trade Commission investigation numbers this covers the sequence from 731-TA-776 to 731-TA-1089. As described above, the process of cumulation allows the International Trade Commission to combine petitions for the purpose of determining injury. This process is governed by the similarity of the products involved and the filing of the petitions on the same date (amongst other considerations). Through this process there were 111 injury investigations initiated over this period. However, not all of these cases satisfy the criteria for inclusion in our dataset. Two cases we dropped since, for administrative reasons, the original case was dropped and a very similar petition was almost instantly refiled (relating to the same products and countries). To avoid double counting due to this refiling the following cases were eliminated:
• 44'-Diamino-22'-Stilbenedisulfonic Acid Chemistry
• Live Cattle
In addition two very similar investigations were conducted simultaneously into "Certain Tissue Paper Products" and also "Crepe Paper Products" covering an almost identical set of products and an identical set of countries. To avoid double counting we only include "Crepe Paper Products" in the dataset. Finally two other cases were dropped since no quantity information was available in the U.S. trade data. These two cases are:
• Ironing Tables And Certain Parts Thereof
• Aperture Masks
A critical component of the analysis is an ability to link an AD petition with the relevant trade data. This exploits the listing of cases and HS codes in Bown (2012) . However, for a few cases the HS codes listed are not consistent across countries. This occurs because some countries are dropped after the initial investigation and the definition of subject "product" is subsequently varied. For the sake of consistency, the definition of the subject "product" in the initial investigation is applied to all subject countries. The affected cases are:
• Honey
• Magnesium
• Structural Steel Beams
• Certain Circular Welded Carbon Quality Line Pipe
• Foundry Coke
The table below lists the 106 cases that are included in the dataset.
